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SUBJECT: Performance at Lunar Range of a DATE: August 6, 1969
Unified S-Band PM Communication
Link Between an MSFN Station FROM: N. W. Schroeder

With an 85 ft. Antenna and a LM
Using an Omni Antenna - Case 900, 320

ABSTRACT

Circuit margins have been calculated for the communi-
cations link between a Manned Spaceflight Network Station equipped
with an 85 foot diameter antenna (MSFN-85') and a LM, at lunar
range, transmitting from an omni antenna (LM-omni). This link
is under consideration as a possible contingency link in the
event of failure of the LM steerable antenna.

The results of the calculations indicate that up voice,
up data, low bit rate telemetry, downback up voice, and ranging
can be transmitted over this link with positive margins. This
link cannot be used to transmit normal voice or high bit rate
telemetry because the margins are too negative.
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MEMORANDUM FOR FILE

INTRODUCTION

A LM transmitting from an omni directional antenna to
an MSFN (85') antenna is a possible contingency communication
link in the event that the LM steerable antenna fails and a
210 diameter antenna is not available on Earth. Circuit margins
have been calculated to determine the communications capability
that can be expected from this link.

The calculations were made using the equations presented
in Reference 1 - modified to include (1) downlink backup voice,
(2) the parameters listed in Table II, and (3) a lunar range
of 215,000 N. Mi. The results of the calculations are presented
in Table I.

RESULTS

Table I contains the circuit margins for six combina-
tions of communications services or transmission modes. The
table shows that up voice, up data, low bit rate telemetry,
ranging, and downlink backup voice can be transmitted over this
link with positive margins; however, the margin for high bit
rate telemetry is highly negative, even if transmitted alone.

CONCLUSIONS

For an 85 ft. MSFN station and a LM using an omni
antenna in a PM mode, the analysis shows that:

1. The circuit margins for the uplink services are all
positive.

2. Low bit rate telemetry, ranging, and backup voice
can be transmitted with positive margins over the
downlink.
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3. The circuit margins for normal downlink voice with
word intelligibility of 90% and high bit rate tele-

metry with a bit error of 10_6 are negative. No
useful data is expected when either of these services
is transmitted over this link.
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g
2034-NWS-drc N. W. Schroeder

Attachment
Tables I and II
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TABLE II (Continued)

UPLINK MODES - CSM: 2106.4 MHZ LM/SLV - 2101.8 MHZ

SIGNAL MODULATION SUBCARRIER PEAK CARRIER
MODE COMBINATION TECHNIQUE FREQUENCY (MHZ) DEVIATION
1 Ranging PM on Carrier - 1.34 + 0.13 Rad
2 Voice FM/PM 30 1.85 + 0.18 Rad
3 Command PSK/FM/PM 70 1.85 + 0.18 Rad
4 Ranging PM on Carrier - 0.38 + 0.04 Rad
Voice FM/PM 30 1.2 + .12 Rad
5 Ranging PM on Carrier -—- 0.38 + 0.04 Rad
Command PSK/FM/PM 70 1.2 + .12 Rad
6 Ranging PM on Carrier -—- 0.44 + 0.04 Rad
Voice FM/PM 30 1.0 + 0.1 Rad
Command PSK/FM/PM 70 1.0 + 0.1 Rad
7 Voice FM/PM 30 1.1 + 0.1 Rad
Command PSK/FM/PM 70 1.1 + 0.1 Rad
8 Ranging PM on Carrier -—- 0.38 + 0.04 Rad
Backup Voice FM/PM 70 1.2 + 0.12 Rad
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